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DETAILED ACTION 

Election/Restrictions 

1 . Newly submitted claims 51-54 directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: 

Species I: claims 31-50; 
Species II: claims 51-54. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 51-54 are withdrawn from consideration 
as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 
821.03. 

Claim Objections 

2. Claims 31 , 34, 44, 45 and 48 are objected to because of the following 
informalities: 

All of the above claims recite, "a single two dimensionally continuous layer". 
However, there is no two dimensional material/layer exist (it is always three dimensional 
because there is always going to be a thickness even it is very small e.g. 2 microns). 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 31-33 and 44-50 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Robinson et al., (Robinson), EP-A-0 878 729. 

5. Robinson discloses an optical device comprising an integrated multiphase spatial 
light modulator (SLM) (Figs. 7-9) for spatial phase modulation (col. 10, lines 13-17) of 
unpolarized light of a predetermined wavelength, the integrated spatial light modulator 
having a substantially planar liquid crystal layer (numeral 18 in Figs. 7-9), a layer 
reflective of the light of the wavelength (numeral 15 in Figs. 7-9) and a wave-plate layer 
providing an optical retardance of (2n + 1)^/4 (numeral 16 in Figs. 7-9 and col. 7, lines 
5-9), wherein the LC layer has two opposed faces (Figs. 7-9) and being disposed and 
configured to provide an out of plane tilt in response to a voltage applied between the 
faces (Fig. 9 and col. 10, lines 5-1 1) and the liquid crystal layer (18) being spaced from 
the reflective layer (15) by the wave-plate layer (16), wherein the integrated SLM 
comprises an integrated array (col. 8, lines 53-56) of phase modulating elements (col. 
10, lines 13-17) and voltage application circuitry (the implicitly present circuitry that 
provides the voltages V1-V3 in Fig. 9) for applying desired voltage across the LC layer 
whereby the LC layer has desired values of out of plane tilt (col. 10, lines 5-17); wherein 
the integrated multiphase SLM comprises an array of electrodes (the "reflecting 
addressing electrodes" 15 in Figs. 7-9 form an array of electrodes), each of the 
electrodes being associated with a respective portion of the liquid crystal layer to define 
the phase modulating element (see portions 40,41 , 42 in Fig. 9), the electrodes being 
such that application of voltage to each electrode causes the portion of the liquid crystal 
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layer associated with the electrode to have a specific value of the out-of-plane tilt (see 
Fig. 9 and col. 10, lines 28-39) and wherein the voltage application circuitry is adapted 
to apply voltages to the array of electrodes (Fig. 9, col. 10, lines 28-39) for varying a 
deflection angle of light incident upon the array of phase modulating elements (col. 10, 
line 17). 

Robinson also discloses (col. 12, lines 13-14) that other applications for phase 
modulators include beam steering. 

Accordingly, claims 31, 45 and 48 are anticipated. 

As to claims 32, 33, 46, 47, 49 and 50, Robinson also discloses (col. 7, line 13) 
that the liquid crystal layer is a nematic liquid crystal layer and that the liquid crystal 
layer is a pi-cell (col. 13, lines 17-26). 

As to claim 44, Robinson also discloses (col. 1 , lines 7-10; col. 2, lines 11-16; col. 
4, lines 51-56 and col. 10, lines 15-17.) Therefore, since the method of routing the light 
beam on an array of phase modulating elements is merely a list of providing the 
element and applying the beam to the element, and each modulating element must be 
formed to make the device, the method would be inherent to the device. 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 34, 36 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Robinson as applied to claims 31-33 and 44-50 above and in 
view of Mears et al., (Mears), USPAT 5,930,012. 

8. As to claim 34, 36 and 37, Robinson differs from the claimed invention because 
he does not explicitly disclose a second integrated SLM being disposed with respect to 
the first SLM for receiving light from the first SLM to route the light. 

Mears discloses in an example not drawn (see first example, col. 2, lines 7-17) 
an optical switch with two SLMs (this switch is the two SLMs version of the second 
example having the folded layout drawing in Fig. 4), wherein the switch comprises input 
and output optical fibers (col. 2, lines 27-32), two SLMs (col. 2, lines 12-17) onto which 
holograms are addressed for coupling selected inputs to selected outputs (col. 1, lines 
62-67 and col. 5, lines 43-51). 

Although the SLMs used in Mears are already polarization sensitive, it would 
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have been obvious to one of ordinary skill in the art to replace Mears transmissive SLM 
with the reflective SLM disclosed in Robinson because of the generally greater 
integration (through a better filling factor) achieved by reflective SLMs. 
Accordingly, claims 34, 36 and 37 would have been obvious. 

Allowable Subject Matter 

9. Claims 39-43 are allowed. 

10. Claims 35 and 38 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

1 1 . Applicant's arguments filed on 04/22/04 have been fully considered but they are 
not persuasive. 

In response to applicant's argument that Robinson fails to disclose that the 
reflective layer is a single two dimensionally continuous layer, it is respectfully pointed 
out to applicant that Robinson discloses (col. 7, lines 39-40) that the electrode of all 
picture elements may comprise a continuous layer of conductor. Further, as pointed out 
by the applicant in relation to Fig. 10, Robinson discloses (col. 10, lines 44-46) that the 
positions of the "plane" electrodes 13 and the interdigited electrodes 15 exchanged 
compared with Figs 7 and 9. Therefore, it is clear from the above disclosures of 
Robinson that the electrode 15 can be used as a continuous reflective layer. 

Further, it is also pointed out to applicant that even considering the fact that 
Robinson only discloses interdigited electrodes, it still reads on the limitation of "single 
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continuous layer" since a single part of the interdigited electrode is indeed continuous 
and the claimed limitation does not limit that there is only one single continuous layer 
per pixel. 

Therefore, the rejection was proper and thus maintained. 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tarifur R Chowdhury whose telephone number is (571 ) 
272-2287. The examiner can normally be reached on M-Th (6:30-5:00) Friday Off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571) 272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

TRC 

August 17, 2004 




